Psychoneurological symptoms Symptom assessment
education, treated with chemotherapy, and/or with more limitations at the baseline were more likely to follow the pattern group 4. Patients in group 4 had the most serious functional limitations measured at the second follow-up time point.
Conclusion:
The results suggest the need to evaluate interventions for specific subgroups and to examine the causal mechanisms underlying a psychoneurological symptom cluster. Implication: Clinicians should consider these diverse symptom experiences for assessment/management. F or the last decade, the study of the symptom cluster, defined as a group of coexisting interrelated symptoms, has been recognized as a priority in oncology research because symptom assessment/management is thought to be improved by targeting a cluster, rather than a single symptom. 1Y3 The main focus in this research field has been the identification of symptom clusters at a specific time point in a course of cancer treatment 4Y6 or in disease progress. 7 Empirical studies have found that psychoneurological symptoms such as fatigue, depressed mood, cognitive disturbance, sleep disturbance, and pain form a symptom cluster. 4Y7 For instance, fatigue, cognitive impairment, and mood problems consistently formed a cluster with some other psychoneurological symptoms in 3 different samples of breast cancer patients (40 women with early-stage cancer following primary surgery and prior to adjuvant therapy; 88 with stage I, II, and III who completed surgery and adjuvant chemotherapy [CTX]; 26 with metastatic cancer). 4 In another study with breast cancer patients, depressed mood, cognitive disturbance, fatigue, insomnia, and pain consistently formed a cluster at 3 time points across the cancer treatment trajectory. 6 A psychoneurological symptom cluster (ie, pain, fatigue, sleep disturbance, lack of appetite, and drowsiness) was also found in a heterogeneous sample of oncology patients. 5 An important new line of research is to examine intraindividual change in the symptom cluster experience over time and interindividual variations in change. Findings from such studies could help clinicians predict patients at risk of poor long-term outcomes, determine the best timing of assessment/management, understand the potential mechanisms of symptom clustering, and develop potential therapies of a cluster. 8Y10 Few longitudinal studies have examined the patterns of change in symptom cluster intensity over time in cancer patients, and thus little is known about whether subgroups of patients with distinct trajectories of symptom cluster intensity exist and what leads to those trajectories. However, research has examined the pattern of change in individual symptom intensity, such as fatigue intensity. Those studies indicated that symptom experience in cancer patients changed along the course of cancer treatment. For instance, Berger and Higginbotham 11 reported that fatigue in breast cancer patients reached its peak 1 to 4 days after treatment; after then, it decreased gradually. Their measurement points were (a) 2 days before CTX (doxorubicin + cyclophosphamide) cycle 3; (b) at days 1 to 4, at day 5 to 10, and at day 11 to 21 after treatment cycle 3; and (c) 3 weeks after and 2 months after treatment cycle 4. Fatigue during and after radiation therapy (4-to 5-week treatment duration) was highest in the last week of treatment and returned to the baseline at 3 months after treatment. 12 In addition, studies also indicated that interindividual variations existed in symptom experience over time along the course of cancer treatment. For instance, Miaskowski et al 13 reported a large amount of interindividual variability in fatigue intensity from the time of simulation to 4 months after the completion of radiation treatment (RTX). Furthermore, various clinical/ demographic factors (eg, treatment modality, treatment protocol, sequence of different treatment modes, cancer type, disease stage, age, and gender) appeared to influence the patterns of change in fatigue intensity. 10,13Y15 As in individual symptoms, intraindividual and interindividual variations may exist in a symptom cluster experience over time, and many variables may influence such variations. These variations should be considered when developing strategies to assess and manage a symptom cluster.
The present study builds upon previous published work, 6 which empirically identified a psychoneurological cluster (ie, depressed mood, cognitive disturbance, fatigue, insomnia, and pain) in a breast cancer population. The present study expands the authors' previous work by investigating the temporal aspects of this particular psychoneurological cluster. The purposes of this study were to identify subgroups of breast cancer patients with different patterns of change in psychoneurological symptom cluster intensity (PSCI) during treatment and to examine the differences in subgroups with regard to clinical and demographical characteristics (antecedents) as well as patient outcomes. Comparing subgroups with different patterns of change in symptom intensity would assist in sorting out individuals at risk of more severe symptoms and worse functional outcomes.
Brant and her colleagues 8 proposed a new symptom management model, which describes the temporal aspect of symptom experience. The components of this model include antecedents of symptom experience (eg, demographics, psychological factors, physiological factors, and/or situational factors), symptom trajectory (ie, the individual symptom experience over time), consequences (eg, function, quality of life, and survival), and symptom management intervention. This model comprehensively incorporates existing symptom management theories/models, such as the theory of symptom management, 16 the theory of unpleasant symptoms, 17 the symptoms experience model, 18 and the symptoms experience in time model. 19 The analyses executed in the present study used this model to conceptualize relationships between variables.
Theory-driven measurement time points are fundamental for the study of temporal changes. 20 Symptoms in breast cancer patients during cancer treatments are most likely to be treatment-related, and thus, symptoms in the present study were selected to be measured at 3 time points across the treatment cycle: one prior to CTX or RTX and 2 at follow-ups after initiating treatment.
The specific research questions addressed in this study were as follows: 
Participants and Procedures
A secondary analysis was performed using the breast cancer subset (n = 160) from a primary data set with diverse cancer types (n = 396). The primary study examined the effectiveness of a cognitive behavioral intervention on fatigue in cancer patients in a randomized clinical trial. 21 The control group received general information on nutrition. The experimental group received the interventions (ie, education about fatigue and energy conservation strategies) over the course of 3 interactive telephone sessions (a total of 75 minutes) during CTX or RTX. Patients who planned to receive at least 3 cycles of CTX, 6 weeks of RTX, or concurrent RTX and CTX for various cancer types were recruited from 2 American cancer centers from 1999 to 2002. They had not received prior treatment other than surgery for at least 1 month prior to enrollment and had either cure or local control as a goal of treatment. Patients were not recruited if they had planned to receive stem cell transplantation, interleukins, interferon, or tumor necrosis factor; had a diagnosis of chronic fatigue syndrome or evidence of a psychiatric disorder; had received treatment for anemia or depression during the prior 3 weeks; and/or were enrolled in another psychoeducational intervention study. Three different time points were selected for data collection: one at baseline data (time 1: prior to CTX or RTX) and 2 at follow-up time points (times 2 and 3: after treatment given). For the CTX treatment arm, times 2 and 3 were 48 hours after the second and third CTX treatments, respectively. For the RTX treatment arm, times 2 and 3 were in the last week of RTX and 1 month after completion of RTX, respectively. The follow-up time points were approximated according to when maximum fatigue levels were found to occur in cancer patients. 12, 22 Note that CTX patients had CTX cycles of at least 21 or 28 days; RTX patients had at least 6 weeks of RTX. By this sampling design, patients within each treatment arm (eg, patients receiving CTX) were to be in a similar time point in relation to the treatment administered during the primary study. However, patients were not at the same time points in relation to their initial diagnosis.
Data for the present study consisted of only the breast cancer subset that provided information for key symptom variables across all 3 selected data collection points. Patients with missing information were not included in the study because the selected main analysis (ie, cluster analysis) does not allow cases with missing data. Otherwise, no additional inclusion or exclusion criteria were applied. The approvals of the institutional review boards were obtained for this secondary analysis.
Participants in this secondary analysis (Table 1) were all female breast cancer patients. The majority were middle-aged (mean age, 54 years), married (73%), and white (92%). The majority had early-stage cancer (stages 0Y2, 89%) and a postYhigh-school education (66%). About half of the patients had at least 1 comorbid condition and received a cognitive behavioral intervention for fatigue management during the primary study. Half of the patients received CTX, whereas the rest received RTX. No patients received concurrent treatment of CTX and RTX. About 12% had previous cancer treatment experience either for recurrent cancer or for a different cycle of treatment. The time lapse since the previous treatment varied, but it was at least 1 month.
Instruments
Antecedents of temporal change in the symptom cluster included demographic/clinical data sheets and the Eastern Cooperative Oncology Group (ECOG) performance status measured at baseline. The ECOG performance status was used to measure baseline physical performance status. It consists of a single item: a 0-to 4-point scale, where 0 = normal activity without symptoms and 4 = unable to get out of bed. 23 It is a widely used validated measure. 24 Each symptom in the psychoneurological cluster was measured separately. The intensities of depressive mood and cognitive disturbance were measured by the depression and confusion subscales of the Profile of Mood StatesYShort Form. 25 The measurement time frame was the prior 2 to 3 days. Each subscale consists of 5 items with the 1-to 5-point scale range, where 1 = not at all and 5 = extremely. Test developers provided evidence for the validity (content, predictive, concurrent, and divergent validities) and reliability (internal consistency and test-retest reliability) of the Profile of Mood StatesYShort Form based on correlation studies in diverse populations. 25 In this study, Cronbach's ! for the depression and confusion subscales were .81 and .75, respectively.
The intensity of fatigue was measured by 1 item from the General Fatigue Scale. 26 General Fatigue Scale measures the level of distress caused by fatigue, the impact of fatigue on daily activities, and the fatigue intensity during various time frames. Construct validity was assessed through factor analysis, and reliability was tested with internal consistency. 26 For this analysis, fatigue (quantified by a scale range of 1Y10, where 1 = no fatigue and 10 = the greatest possible fatigue) within the past week was assessed in order to create consistency regarding the time frame/ dimension across symptoms.
Insomnia was measured by the Pittsburgh Sleep Quality Index (PSQI). 27 Although it generally includes 5 questions that are bed-partner or roommate-rated, only the 19 self-rated questions for sleep quality over the past month were used for scoring, where response options were various. Internal homogeneity (! = .83), stability (test-retest reliability = 0.85), and validity reported by the developers were deemed acceptable. 27 Cronbach ! for the global score of the PSQI was .83 in this study. Pain was measured by 1 item asking about pain intensity for the past week using the Likert-type scale, where 0 = no symptoms, 1 = not at all severe, and 4 = quite a bit severe.
The consequence of symptoms was the functional limitations for various daily activities measured at the second follow-up time points, and these were measured by the Functional Performance Inventory. 28 This measure includes 65 items with 6 different activity domains (body care, household maintenance, physical exercise, recreation, spiritual activities, and social activities).
The scale ranged from 0 to 3, where 0 = do not do because of heath reasons and 3 = do with no difficulty. Acceptable validity (ie, significant correlations of the Functional Performance Inventory with existing functional status measures) and reliability (! = .96; intraclass correlation = 0.85) were reported. 29 In the conceptual framework, symptom management intervention can influence changes in symptom intensity over time; thus, the present study included cognitive behavioral intervention, given for fatigue management during the primary study, as an influencing factor. Note that the same recall time frame was applied to both CTX and RTX patients.
Data Analysis
To identify the subgroups of patients undergoing different patterns of change in the PSCI, cluster analysis of the subjects was conducted with the PSCI scores across 3 time points (times 1, 2, and 3). Because cluster analysis is a statistical method grouping patients with a similar profile, patients were grouped based on their PSCI score profile across the 3 time points.
In order to obtain the PSCI score, the intensity of each symptom in the psychoneurological cluster (depressed mood, cognitive disturbance, fatigue, insomnia, and pain) was first standardized because the scale differed across symptom measures. It should be noted that data on each symptom were standardized using the grand mean and the corresponding SD. The grand mean is the pooled mean across the time points; it is also known as the marginal mean and is used for statistical tests in repeatedmeasures analyses, such as in analyses of variance (ANOVAs). This standardization procedure allows various symptom measures to have the same scale without restricting the variances of individual symptoms across the time points. Individual PSCI scores were computed by combining the standardized individual symptom intensity scores for each individual at each time point.
For clusters (ie, the subgroups in this study) extraction, Ward's 30 minimum-variance method was chosen because of its popularity and strength in population recovery. 31Y32 Criteria for selecting the number of subgroups with distinct patterns of PSCI include (a) error variance (marked increase without subsequent plateauing of increments); (b) simultaneous elevation of the pseudo-F statistic over the pseudo-t 2 statistic; 33 and (c) Mojena's 34 stopping criterion (within the feasible range).
Multinomial logistic regressions were conducted to determine which antecedent variables were predictive of subgroup membership. Initial analyses with 11 variables were first done to prevent problems caused by the large number of variables in the logistic model that had a small sample size. From these analyses, only 7 variables were selected: age, education level, previous cancer treatment experience, current treatment modality (ie, CTX vs RTX), number of comorbidities, baseline physical performance status, and symptom management intervention (ie, education for fatigue management). Four variables (ie, race, disease stage, employment status, and marital status) were excluded from the final logistic model because they did not have variance in some subgroups (eg, race) and/or did not significantly influence the model (eg, disease stage, marital status, and employment status; all P Q .05 in type 3 analyses). The likelihood ratio tests indicated no difference between the models with and without these 4 variables (all P 9 .05). The influence of each variable was examined in a separate model. Also, it should be noted that the primary study was an intervention study of fatigue. The experimental and control groups were neither statistically nor clinically different regarding fatigue levels for the first 2 time points (3.3 T 1.8 vs 3.3 T 1.8 at time 1; 4.6 T 2.2 vs 4.6 T 2.0 at time 2). The 2 groups statistically significantly differed at the third time point (4.1 T 2.2 vs 4.7 T 2.1 on a 10-point scale). Although the difference was not clinically significant, the primary study demonstrated a statistically significant decrease in fatigue over time for the experimental group. Thus, the effect of the intervention on the pattern subgroups was examined in the present study.
One-way ANOVAs were conducted to examine the differences of subgroups within a selected consequence, that is, within a functional limitation at time 3.There was no sample size requirement for the cluster analysis as it explores the patterns in a given data without inferential tests. Also, a minimum of 10 cases per variable is the rule of thumb for logistic regression. 35 When determining models and the number of predictors in the final model, extremely large estimators were examined as they indicated inadequate sample size. 36 n Results
Subgroups With Different Patterns of Change in PSCI Across Treatment Trajectory
As shown in the Figure, the mean of PSCI scores changed only slightly over time. However, cluster analysis indicated the existence of 5 subgroups with distinct patterns of change in PSCI across treatment trajectory. The PSCI score at each time point was the sum of the standardized scores of the 5 psychoneurological symptoms, where the mean approximated to 0 and the SD to 4. The PSCI score does not have absolute clinical meaning, but rather relative meaning in comparing symptom intensity across time points and subgroups. In the present study, having a value that is half of the SD (ie, SD = 4, half of SD = 2), above or below the mean ( ie, 0) was considered as high or low, respectively, in symptom intensity. 37 Moderate symptom intensity in the PSCI scores encompassed values between j2 and +2.
The PSCI in group 1 (26% of the total sample) was moderate at baseline and gradually increased over time. This group was named ''the gradually increasing pattern subgroup.'' Group 2 (37%), in which the PSCI was low at baseline and slightly decreased over time, was designated as ''the constantly low pattern subgroup.'' The PSCI in group 3 (14%) was low at baseline, increased to a moderate level at time 2, and then decreased to baseline level at time 3; hence, it was deemed ''the start low with dramatic increase and decrease pattern subgroup.'' The PSCI in group 4 (13%) was high at baseline and constantly increased over time; it was named as ''the constantly high pattern subgroup.'' Lastly, group 5's PSCI (10%) was high at baseline and dramatically decreased after treatment was given; therefore, it was named as ''the start high with dramatic decrease and leveling pattern subgroup.'' Table 2 presents the scores of the 5 individual psychoneurological symptoms in the original metric. One can observe that most patients in this study experienced low or moderate intensity of psychoneurological symptoms across the time points. In addition, in each subgroup, all 5 individual symptoms tended to concurrently follow a similar clinical course of the overall PSCI score. In other words, group 4 with the constantly high pattern had all 5 symptoms at high intensity compared with 
Distinguishing Antecedents of the Subgroups
The subgroups were compared with regard to the 7 antecedent variables using multinomial logistic regression analyses. These analyses were conducted to determine if subgroups could be identified early on the basis of clinical characteristics or by being in the symptom intervention group. In these analyses, the reference group was group 4 (the constantly high pattern), which appeared to be the important target for symptom assessment/ management ( Table 3 ). Group 4 was best distinguished from group 2, which demonstrated the constantly low pattern; specifically, group 4 was less likely to have had previous cancer treatment experience and more likely to have a poor baseline performance status. Group 4 differed from group 5 (the start high with dramatic decrease and leveling pattern) only with respect to education, in that patients with a higher education were more likely to be in group 4. Group 4 was different from group 3 (the start low with dramatic increase and decrease pattern) with regard to the type of cancer treatment, that is, group 4 was more likely to have had CTX. Group 4 was different from group 1 (the gradually increasing pattern) only concerning baseline performance status, where group 4 was more likely to have a poor baseline performance status. Age, receipt of the symptom intervention, and comorbid conditions (ie, the number of comorbid conditions and the absence vs presence of comorbid conditions) did not distinguish group 4 from any other groups. Because the types of comorbid conditions in our data were very diverse, their systematic influence on symptom experience cannot be examined. Also, initial analysis indicated that disease stage was not associated with symptom cluster experience over time. Because the total study period was relatively short (2Y3 months) and most patients had early-stage cancer, it is not expected that patients had serious disease progress during the study. Table 4 shows differences in functional limitations by subgroup at the second follow-up (time 3). A lower score indicates higher limitations. Although patients in our sample did not have serious limitations in performing daily activities (the range of scores were 2Y3 on a 0-to 3-point scale), some patients experienced relatively more limitations compared with other patients. Oneway ANOVA demonstrated that pattern subgroups differed from each other significantly in functional limitation (F 4,155 = 19.23, P G .0001). Follow-up analyses showed that patients in group 4 (the constantly high pattern) differed from all other The mean of symptom intensity in each subgroup is presented in the original scale scores. The ranges of scores are as follows: depressed mood (1Y5), cognitive disturbance (1Y5), fatigue (1Y10), insomnia (0Y21), pain (0Y4). Higher scores indicate more intense symptoms.
Differences in Consequence of the Subgroups
groups and had the most serious limitations in daily activities, whereas patients in group 2 (the constantly low pattern) experienced the least amount of limitations.
n Discussion
This study clustered individuals with a similar PSCI score profile and found 5 distinct subgroups representing different patterns of symptom cluster intensity during breast cancer treatment. Groups 2 and 4 consistently had different patterns of PSCI over time; group 4 was consistently high in symptom intensity, and group 2 was consistently low. These 2 groups also differed on 2 antecedent factors that could partially explain the difference in patterns. Fewer group 4 members had received previous cancer treatment. It is possible that previous treatment represented a learning effect for group 2, resulting in less uncertainty about what symptoms to expect and/or how to deal with them. More group 4 members also had poor performance status prior to treatment, which could have contributed to their overall symptom burden and intensified their experience of PSCI. Both of these factors (ie, previous cancer treatment and poor performance status) could be useful in identifying individuals who, like group 4, are at risk for continuously high symptoms over time. Group 1 had a pattern of PSCI that was similar to group 4, although the intensity of symptoms was lower in group 1. This group also differed from group 4 concerning the antecedent variable of performance status, with group 4 having a worse pretreatment performance status. This suggests that the ability to function prior to treatment could be an important factor that is predictive of symptom intensity and functional limitations during and after treatment.
Groups 5 and 3 showed dramatic changes at time 2. Group 5 started at baseline with a level of high symptom intensity similar to group 4. However, group 5 experienced a dramatic improvement in the PSCI after the initiation of treatment, whereas group 4 maintained intense symptoms over time. Patients with a higher education were more likely to be in group 4. Group 3 had low symptom intensity at the baseline and experienced increased symptoms after treatment initiation and lowered intensity at the second follow-up. Patients receiving RTX were more likely to be in group 3 rather than group 4. The pattern of group 3 was expected for RTX patients as overall symptom intensity is generally lower during RTX compared with CTX. More importantly, these patients were in the last week of treatment at time 2 and at 1 month after the completion of treatment at time 3. The pattern indicates that, for some RTX patients, psychoneurological symptoms are likely to occur only during the treatment and fade away after the completion of treatment.
The importance of distinguishing individuals with patterns of high or low symptom burden during treatment is underscored by the finding that group 4, with consistently high PSCI, had more functional limitations during and after treatment than all the other groups. This result indicates that symptom burden could have a detrimental effect on an individual's ability to function in usual daily activities. Decline in functioning and quality of life after cancer diagnosis is most likely due to symptoms. 38Y40 In particular, psychoneurological symptoms have been inversely associated with patient outcomes. 1,38,40Y42 The effective management of psychoneurological symptoms could ultimately improve the quality of life in cancer patients. Maintaining a good quality of life becomes an important goal in caring for cancer patients as cancer becomes a chronic disease, thus requiring long-term care. Patients at risk of deteriorating symptom experience over time should be the highest priority for symptom assessment and management because they have the worst outcome. The findings of this research have demonstrated the heterogeneity of symptom cluster intensity patterns during cancer treatment. Sorting out these differences is an important first step in determining the mechanisms underlying the symptom cluster. Parker and colleagues 43 have suggested that symptom mechanisms could be psychological as well as biological. One could speculate that the underlying psychological or physiological mechanisms are responsible for different trajectories of PSCI. High PSCI prior to cancer treatment could be due to situational distress related to uncertainty or it could represent an ongoing style of coping with distress. Two subgroups, groups 4 and 5, which had a similarly high level of symptom intensity at the baseline, had different levels of symptoms after treatment initiation. Such differences may be due to discrepancies in an individual's psychological adjustment to cancer treatment. In fact, individual variations in the course of psychological adjustment after stressful events are known to exist. 44, 45 For example, some cancer patients can unexpectedly experience reduction in psychological distress after treatment begins. 12 Furthermore, it has been reported that social and personal resources (such as social support, self-image, optimism, or perceived control) can influence the trajectories of psychological as well as physical adjustment to breast cancer over a long period. 44 High PSCI during treatment could be attributed to physiological changes that occur during cancer treatment. Several investigators postulated that psychoneurological symptoms in cancer patients may be due to the hyperactivated proinflammatory cytokines produced in response to cancer treatment or cancer itself. 46Y48 It will be important for future research to examine the contributions of both psychological and biological mechanisms to the experience of PSCI. In particular, examining patterns of PSCI and their characteristics can provide important information regarding the underlying mechanisms of symptoms. For instance, Thornton et al 45 provided powerful evidence for the negative influence of subjective stress on immunity (specifically natural killer cell toxicity and blastogenesis) in cancer patients by associating trajectories of subjective stress with change of immunity after breast cancer diagnosis.
The impact of antecedent variables on the temporal aspect of symptom experience cannot be concluded from this study alone because of the correlational approach. The study results should be viewed as hypothesis-generating rather than conclusive. The antecedent variables should be examined further as likely predictors of PSCI.
As a secondary analysis, there are several limitations to this research: the small number of late stage cancer patients; exclusion of cases with missing information; the lack of information regarding specific treatment regimens, doses, and medications given for symptom management; the slight inconsistency in time frame over measures; and the use of old data. These impose a threat to the external validity of the findings, that is, the findings may only reflect phenomena in a population with certain characteristics, such as having early stages of cancer.
At baseline, patients who missed a data point had more severe symptom intensities regarding fatigue (P = .01) and pain (P = .08). Also, there was a trend for missing data related to late stages of disease (P = .059). Likewise, the missing pattern was not missing at random, and thus, imputations were not appropriate and cases with missing information were excluded. By doing so, the present findings may underrepresent the symptom patterns over time for those with severe symptoms or with more advanced disease, as indicated by the smaller number of subjects in the constantly high pattern subgroup (n = 21).
In addition, patients were asked to recall symptoms for slightly different time frames: the past week for pain and fatigue, the past 2 to 3 days for depressed mood and cognitive disturbance, and the past month for insomnia. Although patients were asked to recall slightly different time frames, patients would generally remember their symptoms from the past week. A 1-month recall time frame for insomnia (PSQI) was chosen by the measurement developer because a consistent pattern of poor sleep quality may capture insomnia better than a transient sleep problem. However, it should be noted that each item of the PSQI measures the frequency of events over a week. Patients are more likely to report the sleep problems that occurred during the past week. Thus, it is most likely that the time frame of recall would be around a week, and it is unlikely to have biased results.
Although the present study's approach provides some understanding of the temporal aspect of psychoneurological symptom cluster during treatment, it is limited in showing what led to such distinguishing patterns. Future studies need to investigate the extensive mechanistic associates of temporal changes of symptoms, such as the possible biological and psychological variables. The inclusion of more data points, a larger sample size, and/or a special sampling design will also allow for more complex modeling of the PSCI trajectories.
The present study findings are preliminary using old data and need to be replicated in prospective studies. However, these results are provocative and point to the need for the early detection of risk for a deteriorating trajectory of a psychoneurological cluster. These results also suggest the need for specified patient preparation for an upcoming cancer treatment. Uncertainty for the unknown consequences of cancer and its treatment causes emotional stress and further lowers quality of life in cancer patients and their families. Patients and their families will be empowered by receiving adequate information on the symptom experience when dealing with stressful events of cancer treatments. This study's findings can also be considered in personalizing intervention in future symptom cluster research. For instance, the results suggest the need to evaluate specific interventions for specific subgroups and to examine the causal mechanisms (biological/ psychological) underlying multiple symptoms.
